Trend data through 2011 are provided on the value and volume of wood and wood products production for the United States to aid in assessing sustainability of socioeconomic benefits of forests. The volume of roundwood used to make products, the weight produced, and the value of U.S. shipments have fluctuated in recent years. But there have been decreases in the weight of oriented strandboard production and the value of furniture production. U.S. demand for products is likely to continue to increase with increasing population and gross domestic product. If the cost of providing wood products from the U.S. is high relative to other countries or alternative materials, this would limit increases in the level of U.S. harvest and the value that contributes to forest management, employment, and wages. Volume of roundwood harvest has increased in the South but declined in other regions, although value of shipments for wood and paper products (excluding furniture) has declined in all regions. If value of shipments continues to decline, revenues to forest landowners and employees will decrease. Maintaining revenues from forests would then require increased revenues from other sources including recreation, environmental services, or new products such as biomass for energy.
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Indicator Background
The purpose of this report is to provide information on the rationale and data provided for Indicator 25 for the National Report on Sustainable Forests-2015. This report updates a similar report published in 2010 (Howard et al. 2010 
Verbatim Montréal Process Technical Advisory Committee Notes
Rationale
This indicator provides information on the value and volume of wood and wood products at various stages of processing. The value and volume of wood and wood products reflects one aspect of the importance of forests and the wood processing sector to domestic economies.
Approaches to Measurement
Value may be expressed as the market value at various stages in production from harvesting to finishing. It does not include value beyond the completion of secondary processing. Examples of wood products that require primary processing include pulp and paper, dimension lumber, and panel products. Examples of wood products that require secondary processing include coated papers, cardboard boxes, mouldings and joinery, and wooden furniture. Countries may wish to highlight products and types of processing that may be of particular importance to their own experience.
Measurement units may vary among products. The conversion of product volumes to roundwood equivalent will allow comparisons to be made with harvest volumes (Indicator 6.1) (Montréal Process Working Group 2014).
Comments and Clarifications
Additions and Clarifications to Rationale
We believe variables on volume or weight of production will meet the intent of the rationale to indicate one aspect of the size of timber and forest products sectors with time and by region. They also indicate an aspect of economic health of forest management because forest sector demand for timber is needed to support forest management and the variables directly indicate the economic health of the forest industry by the trends in amounts of product production.
Additions and Clarifications to Measurement
The measurements suggested for the indicator do not measure economic health of the wood products sector. Additional information would be needed on profits, employment, and other variables in addition to prices and production.
Indicator Development Data Used To Address Indicator
The data provided for this indicator focus on timber and wood products production volume and value. Selected data are shown with time, by Resource Planning Act (RPA) Assessment Region, by land ownership, and by type of product produced (see Howard and Westby (2013) for Forest Service regional map).
General Description
Volume and value of production can be illustrated in several dimensions:
 by market level -production of roundwood (harvest) or production of primary products -roundwood and primary products sold for domestic use or for exports  by region  with time
We show a representative subset of available data that characterize volume and value in each of these dimensions.
The intent is to show data about production that may be compared with other indicators that characterize the capacity of forests to produce wood products (for example, growth rates, management intensity) and efforts to maintain and enhance that productive capacity of forests and forest industries (for example, investments, research, institutions).
To illustrate the relative importance of forests as a source of raw material, variables are shown that are available at least at the national and many times the regional level and are from long-term series that continue to be collected.
Specific Data Sources
All data for this report are from a variety of publicly available sources and fall into four distinct categories: These data are reported in the following tables:
 
Analysis Techniques
General Description
This report contains data through 2011. Some data were derived from mathematical calculations, and some include conversions to different units of measurement. (See Howard and Westby (2013) for wood products conversion factors.)
Specific Steps Taken
The data were compiled from official government and trade association reports by state level, regional level, national level, and year. The data were then organized by primary product commodity with time. These primary products were then converted to their roundwood equivalents using government or industry approved conversion factors.
Data Issues
Prior to 1997, the Standard Industrial Classification (SIC) system was the standard used by federal statistical agencies in classifying business establishments for the purpose of collecting, analyzing, and publishing statistical data related to the U.S. business economy. In 1997, the SIC system was replaced by the North American Industry Classification System (NAICS) (USDC Bureau of the Census 2015c). NAICS was developed jointly by the U.S. Economic Classification Policy Committee (ECPC), Statistics Canada, and Mexico's Instituto Nacional de Estadistica y Geografia to allow for a high level of comparability in business statistics among the North American countries. This change has created some problems with making direct comparisons between years and wood products types prior to and after the change from SIC to NAICS. However, NAICS, as a continuing federal government report, is considered to be replicable and readily available and to provide unbiased data with good precision.
Indicator Interpretation and Discussion
Indicator Results
What Does the Indicator Show?
The volume of total roundwood harvest (including fuelwood) in the United States increased fairly steadily from about 10 billion ft 3 in the 1930s to 18.5 billion ft 3 in 1989. Since 1989, harvest has declined, falling to 12.5 billion ft 3 in 2011 ( The decline since 1999 is primarily due to declines in production of pulp and paper, hardwood lumber, and softwood plywood. These declines offset an increase of 29% in oriented strandboard (OSB) production. In 2011, the largest share of production, by weight, was for pulp and paper (57%), followed by softwood and laminated veneer lumber (LVL) (18%), hardwood lumber (8%), nonstructural panels (5%), OSB (4%), softwood plywood (3%), and other industrial products (5%) (Fig. 3 ).
Wood energy use was 2.01 quadrillion Btu (Quad) in 2011 (roughly 2.6% of U.S. total energy consumption), down from 2.68 Quad in 1983. Industrial use (primarily by forest products firms) was 1.31 Quad Btu in 2011, which is somewhat lower than the highs in 1983 and 2000. Residential wood energy use has also declined but wood use for electric power has increased from 0.10 Quad in 1989 to 0.18 Quad in 2011 (Fig. 4 ) (see also Indicator 24).
The demand for U.S.-produced wood pellets is partially domestic but is being increasingly driven by the export market. U.S. domestic demand is mainly for residential heating with some commercial heat and combined heat and power applications (CHP) (Goetzl 2015) . In 2013, an estimated 123 wood pellet manufacturing plants were operating in the United States with a total capacity of 9.4 million tons. Production was about two-thirds of capacity with about onehalf being exported. Pellet manufacturing is concentrated in the southern United States where more than three-quarters of U.S. wood pellet capacity is located and from where more than 98% of wood pellet exports are shipped. Wood pellets have become the third largest wood products export from the U.S. South, behind softwood and hardwood lumber. Total value of shipments for wood, paper, and furniture industries, using SIC industry codes, increased between 1973 and 1996 from $288 to $356 million (all values adjusted for inflation and presented in 2005$). Between 1997 and 2006, using NAICS industry codes, shipments decreased from $338 million to $315 million. Between 2006 and 2011 using NAICS industry codes, shipments decreased from $315 million to $219 million (Fig. 5) . The decrease was caused by a decline across all sectors of the wood products industries.
How Has it Changed Since 2006?
Volume of roundwood harvest and total weight of primary products production declined between 2006 and 2011 in part because of the decline in wood products production associated with the recession of [2007] [2008] [2009] . The weight of production decreased for softwood lumber, OSB, miscellaneous products, and other primary products-pulp and paper, hardwood lumber, softwood plywood, and nonstructural panels (Skog et al. 2012 ).
The value of paper industry shipments decreased 31% between 2006 and 2011 from $316 to $219 million. Values also declined between 2006 and 2011 for wood products and wood furniture shipments (Fig. 5) .
Regional Variation and Associated Issues
The most important development in wood products production from a regional standpoint has been the marked increase in roundwood harvests in the South along with concurrent decreases in the North and Pacific Coast regions. Industrial roundwood harvest volume increased 50% in the South between 1970 and 2011, accounting for nearly two-thirds (63%) of total U.S. harvest in 2011. In 2011, the North provided 18%, followed by the Pacific Coast at 16%, and the Rocky Mountains at 3%. As a result of the 2007-2009 recession, timber harvest decreased between 2006 and 2011 in all regions (Fig. 2) . Percentage changes in harvest are reflected in the value of final product shipments, which have declined across the regions (Fig. 6 ). Although the South had the largest volume of harvest in 2011, the value of shipments for wood and paper industries was highest for the North, at $81 billion, followed by the South, at $76 billion. Value of shipments has declined since 2006 in the North, South, Pacific Coast, and Rocky Mountains. The region with the highest total value of primary product shipments may have changed if wood furniture industries were included. But state-level wood furniture values were not available for this report.
Assessment of Ability to Measure Underlying Concern
General Assessment
The change of the SIC to the NAICS system made it difficult to track value changes with time prior to 1997. Since 1997, the direct comparison of values for 2006 to those for 2011 has improved. The ability to track volume changes with time is a strength for this indicator. The ability to track value changes since 1997 is also a strength of this indiator.
Congruence of U.S. Results with TAC Recommendations
Because the availability of national data for this indicator is good, the U.S. results are consistent with the TAC recommendations. National data sources are available, enabling the compilation of volume and value of wood products production.
Cross-Cutting Issues and Relation to Other Indicators
The level of and trend in wood and paper production are key factors in sustaining certain benefits from forests -benefits of employment and wages (Indicators 36 and 37), benefits in revenue to various groups (Distribution of Revenues, Indicator 40), and contribution to community resiliency (Indicator 38). Levels of wood and paper production are determined by the competitiveness of U.S. industries in relation to foreign industries, which in turn, is influenced in the long run by the level of capital investment in new technology (Indicator 34), levels of research and education in the United States (Indicator 35), and the productivity of U.S. forests (Indicator 11).
Concluding Remarks
What does the information on import share of consumption and export share of production of wood products indicate about sustainable forestry and sustaining benefits of forests?
In aggregate, the volume of industrial roundwood used to make products, the weight produced, and the value of U.S. shipments has been stable to declining in recent years. But for some industries there have been consistent decreases, such as OSB weight of production and furniture value. U.S. demand for products is likely to continue to increase in the long run with increasing population and gross domestic product.
If the cost of providing wood products from the United States is high relative to other countries or alternative materials, this would tend to limit increases in the levels of U.S. harvest and the value that contributes to U.S. forest management, employment, and wages.
Volume of roundwood harvest has increased in the South in recent years but declined in other regions, although value of shipments for wood and paper products (excluding furniture) has declined in all regions in recent years.
If the value of shipments continues to decline, this would tend to decrease revenues to forest landowners and employees from these traditional products. Maintaining revenues from forests would require increased revenues from other sources such as recreation, environmental services, or potential new products such as biomass for energy. 1962, 1967, 1972, 1977, 1982, 1987, 1992, 1997, 2002, 2007 
